Hormonal influences on cardiovascular norepinephrine transporter responses in healthy women.
Gender differences in human cardiovascular norepinephrine transporter function may be mediated through female sex hormones. We studied 16 healthy eumenorrheic women (25+/-1 years) during the early follicular phase (day 5+/-0) and midluteal phase (day 22+/-0) of the menstrual cycle. In a randomized, crossover, double-blind fashion, subjects ingested 8 mg of the selective norepinephrine transporter inhibitor reboxetine or placebo. We monitored heart rate, blood pressure, and thoracic bioimpedance at rest and during standard autonomic function tests, including head-up tilt. Venous estradiol and progesterone concentrations were higher in the luteal than in the follicular phase but did not differ between placebo and norepinephrine transporter inhibition testing days. On placebo, hemodynamics at rest and in response to different stressors were mostly identical between cycle phases. In the supine position, norepinephrine transporter inhibition increased blood pressure and stroke volume to a greater extent during the follicular than during the luteal phase. Conversely, the increase in heart rate and cardiac output with norepinephrine transporter inhibition was augmented in the luteal compared with the follicular phase. During head-up tilt with norepinephrine transporter inhibition, blood pressure and stroke volume decreased to a greater extent in the follicular than in the luteal phase. The tachycardic response to head-up tilt with norepinephrine transporter inhibition was augmented in the follicular phase. Our study suggests that sex hormones alter the hemodynamic response to norepinephrine transporter inhibition in women. The phenomenon may be explained by an effect of female sex hormones on norepinephrine transporter function, on compensatory cardiovascular responses, or both.